Diverse effects of eosinophil cationic granule proteins on IMR-32 nerve cell signaling and survival.
Activated eosinophils release potentially toxic cationic granular proteins, including the major basic proteins (MBP) and eosinophil-derived neurotoxin (EDN). However, in inflammatory conditions including asthma and inflammatory bowel disease, localization of eosinophils to nerves is associated with nerve plasticity, specifically remodeling. In previous in vitro studies, we have shown that eosinophil adhesion to IMR-32 nerve cells, via nerve cell intercellular adhesion molecule-1, results in an adhesion-dependent release of granule proteins. We hypothesized that released eosinophil granule proteins may affect nerve cell signaling and survival, leading to nerve cell remodeling. Culture in serum-deprived media induced apoptosis in IMR-32 cells that was dose-dependently abolished by inclusion of MBP1 but not by EDN. Both MBP1 and EDN induced phosphorylation of Akt, but with divergent time courses and intensities, and survival was independent of Akt. MBP1 induced activation of neural nuclear factor (NF)-kappaB, from 10 min to 12 h, declining by 24 h, whereas EDN induced a short-lived activation of NF-kappaB. MBP1-induced protection was dependent on phosphorylation of ERK 1/2 and was related to a phospho-ERK-dependent upregulation of the NF-kappaB-activated anti-apoptotic gene, Bfl-1. This signaling pathway was not activated by EDN. Thus, MBP1 released from eosinophils at inflammatory sites may regulate peripheral nerve plasticity by inhibiting apoptosis.